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4. 1 New project: select XC164cm,



& DAYE - New Project |

16-Bit Microcontrollers | 8-Bit Microcontrollers |

; ; 4
L ExC1B4CS
i EHC1ETC

Create

Cancel

Pl

Help

4. 2 The project settings

& Project Settings

|™ ota-| 2.

"| System Clock | Global Settings | CPUCON1 # VECSEG | Notes |

— Controller Tupe

| Type | |XC164CM-BF40

| ROM Size |54 KEyte  ROM Type IFIash

ﬁdaﬁ. CPU Clack, |4|:| MHz W

— Main Source File

File name

ain Header File

MAIM.C

File riame {MAIN.H

— Compiler Settings
i+ Keil

™ Taszking

Memory Modet | SMALL

L

System clock




& Project Settings x|

General | k| Global Settings | CPUCOM1 / WVECSEG | Notes |
— PLL Operation Cantral [PLLCTRL]———— [~ Input Frequency
= Bypass PLL clock multiplisr; the ¥CO iz off fosc [MHz] IB'DDD
" Bypass PLL clack multiplier; the %CO i running ~ PLLYCD Band Control [PLLVE]

; ; fo YOO output frequency 100 .. 150 MHz
) YED clock wsed) input clock switched aff

" YCO output frequency 150 .. 200 MHz

f* VL0 clock used, input clock connected
{~ YC0 output frequency 200 .. 250 MHz

— PLL Input Divider [PLLIDI) — PLL Multiphzation Factar [FLLMLUL)
™y

[Ifin = fozc /2 v| fir [FHz] |4.DDD |rm =fin=30 |  fvco[MHz] [120.000
-

—PLL Output Divider [PLLODIY) — Clock Prescaler for Spetem [CPSYS]

[prll=fvu:o.f’3 "I fpll [FMHz] |4D.DDD ] ﬁfcpuﬂpllﬂ j fopu [MHz]  |40.000 ]

4. 3 PLE CAPCOM6
e R

@ Capture / Compare Unit 6 {CCUG)

o= @t | 2

._: Fir Eu:untru:ull Timer12| Timer13| ke Lalti Ehannell Ehannelsl Trap / Interupt Eu:untru:ull |Htermupts

— CCUG Disabled Flag [CCEDNS)

[F Enable module; the peripheral iz zupplied with the clock signal ]

"~ Dizable madule; the clock input of peripheral is dizabled

— Input Clock,

Input clock of the CCUE moduls [MHz] |4EI

fiL'E CC60. CC61. CC62. COUT60. COUT61. COUT62 Akt




JJEiIe Wiew Options Add-Ins Windows 7

|- D= ¢ Al=E 2

| @t - 2

Module Clack,

F
g8
B4

— Control of Pin CCE0 (P1L.0)
" Pin CCEO iz not used
" Use pin CCEO a3 input
* Use pin CCED a5 output

— Control of Pin CCET [P1L.2)
" Pin CCET iz not uged
" Usze pin CCE1 a3 input
+ Use pin CCB1 a5 output

— Cantrol of Pin CCE2 [P1L.4)
" Pin CCB2 iz nat used
" Usze pin CCE2 a3 input
* Use pin CCE2 as output

Timer12| Timer13| M ulti Channell Channelsl Trap ¢ Intermipt Contloll Intenuptsl Al | 14

— Control of Pin COUTEQ [PTL.1]
v Use pin COUTED a5 output

 Cantral of Pin COUTET [F1L.3]
[ Use pin COUTED a3 cutput

i~ Contral of Pin COUTE2 [P1L.5]
v Use pin COUTEZ as output

r Contral of Fin HCCEROSO [F1H.0)
[ Use pin HCCBPOSO as input

—Contral of Pin #CCEPOST [F1H.1)
[~ Use pin HCCEPOST as input

r— Control of Pin COUTEZ (F1L.E)
[~ Use pin COUTES as autput

r— Control of Pin BCCEPOS2 (P1H. 2]
[~ Use pin HOCBPOS2 az input

Commatnd Line |

| =C164CHM | C:AUserDatahjingsivwork \For) anetintelhesamplest T12_T13 AD_PECAT12_T13_AD_PEC.dav

Fi ' T12

@ Capture / Compare Unit &6 {CCUG)

| @tz - 2

— Input Selection [T12CLE] Timer 12 Start Contral

Start T12 after initialization
j ﬁ7 [T12R5] ]

|nput zelection [ Ih:pu / 4 [Resolution: 0.1003F)

— Timer 12 Single Shot Contral

— Timer 12 Period [T12PR]

" Enable single shot mode [T1255C] Period [E] [ |?1.4EIDEIDEI j
— 112 Dperating Mode [CTH) Period register [T12PR) ID:-:E” B4

™ Edge aligned mode; count up

i % Center aligned mode: count upddawn ) ~ Dead Time Control

— Intermupt Control Dead time [#]

(¥ Enable irtemupt for T12 period match (ENT12PM] |

|1 a0
[read tine regigter [T k] IDHD.":".

[ Enable interrupt for T12 ane match [EMT120M)

[N UG
1EFE compare mode 3, T12 modulation, deadtime generation, duty cycle=50%,



PLHAE 0 Ay 1

& Configure CCUG Channel 0

|| @tz - 2

—Made Selection far Capture / Compare Channel O [MSELED]

{~ Dizable capture and compare modes

" Compare mode 1 [use pin CCED as output]

{~ Compare mode 2 [use pin COUTED az output)

[ﬁ' Compare mode 3 [uze ping CCB0 and COUTED az output] ]

= Tenbla ranictar marbira raeds 1 T mis CEEM 2 e

CC60 B

& Configure CCUG Channel 0

o8| @ta - 2

Mode Selection i Modulation Contral for CCR0 I b odulation Cantrol for EEILITEEII Comtral I

T12 Modulation Control for CCEO — T13 Modulation Caontral for CCEO
[ [+ Enablz T12 rodulation for CCEO [T12MO0EMN) ] [~ Enable T13 rodulation for CCEO [T13MODEMN)
— Pazzive State Select [CCEOPS] — Multi-Channel Contral for CCEO [MCMPS]
o The compare output CCED drives passive lewvel - 5
v whie CCBOST is D ] {+ Set the CCED output to the pazsive state
The compare output CCEQD drives passive level r The CCEN autput carn deliver the P aenerated
while CCEOST iz "1 B T2 T 3
— Trap Control for CCEO — Compare Output Contral for CCBO [PSL)
r Enable the trap functionality of the output pin [ % The passive level of CCED output is '0 ]
CCED [TRPEM]
" The passive level of CCRO output iz 1"

COUT60 it &

& Configure CCUG Channel 0

E=EK]

Mode Seleu:tiu:unl b edulation Contral for CCEO | Modulation Control for COUTED I Eu:untru:ull

— T12 Modulation Control for COUTE0———— — T13 Madulation Cantral for COUT &0
v .
Enable T12 modulation for COUTED .
§ v (T12MODEN] ] [~ Enable T13 modulation for COUTED [T13MODEM]
— Pazzive State Select [COUTEOPS] — Multi-Channel Control for COUTED [MCMPS]
The compare output COUTED drives passive level % Set the COUTED output to the passive state

while CCEOST iz '0°
[ < The compare output COUTED drives passive level I The EOWUTEDN autput can deliver the Fradh

while CCEOST iz ' generated by T12 or T13

— Trap Control for COUT &0 — Compare Qutput Control for COUTEQD [PSL]
[ﬁ' The pazzive level of COUTED output iz '0°

r Enable the trap functionality of the output pin
COUTED [TRPEM]

{ The passive level of COUTED output is 1"

iy 78 LU S SRR I T P



& Configure CCUB Cha ' X
=) ot - 2

tode Selectiu:unl fodulation Cantrol for CCEOD | Modulation Contral for COUTED  Control I

—Dead Time Cantrol — Duty Cpcle

Required duty cycle [%] IEEI.EIEI
[F {Enable dead time generation [DTED}] Real duty cycle [] |5EI.1 4

Compare register
(CCLE_CCEDSR) [0:0082

— Interrupt Contral
[Fenerate interrupt in compare made iF a compare match has been detected while T12 iz counting up,
or in capture mode if a nizing edge has been detected at the pin CCE0 [ENCCEOR)

r [Generate interrupt in compare made iF a compare match has been detected while T12 iz counting dawn,
or in capture mode if a faling edoe haz been detected at the pin CCE0 (EMCCEDF)

WIE 1. 2 FCEAH .
Bie & W7, £ Trap/Interrupt UL [f]

@ Capture / Compare Unit 6 (CCUG)

EX=EE

bodule Eh:u:kl Fir Eu:untru:ull Timer12| Timer13| B ki Ehannell Channels | Trap 7 Tnterrupt Conirol | Interrupts

— Control of pin $CTRAP [F1L.7] Trap Pin Control [TRPPEM]
% & bap can only be generated by 5w by setting bit TRPF

[T Usze pin HCTRAP az input
! & bap can be generated by S on by SCTRAR = "0

— Trap Maode Cantral [TRPROTRPRT]

{+ The trap state iz left when a zero-mateh of T12 [while counting up) iz detected [synchronization ba T12)

i~ The trap state is left when a zero-match of T13 is detected [sunchronization ta T13)

{~ The trap state is left immediately without any sprchnonization ba T12 ar T13

— Trap Mode Cantral [TRPRMZ]
{+ Bit TRPF iz automatically cleared by HY [according to TRPPEM, TRPMO and TRPM1)

{~ The trap state can be left a3 soon az bit TRPF iz reset by 5%W [according to TRPPEN, TRPMO and TRPM1)

1

— Trap Intermupt Control |nermupt Control and Inerupt Mode Pointer Configuration

[~ Enable trap interpt [EMTRFF) [ |nterrupt Configuration

Enable T12 node



& Configure CCUG Channel 0

— Interrupt Contral

[ Enable other intermupts 4 node 10 [IE] [ ¥ Enable T12 intermupts / node 12 [IE] ]

[~ Enable emergency interrupts £ node 11 IE] [ Enable T13 intermupts £ node |3 [IE]

— Interrupt Mode Pointer far Channel O [nterrupts [IMPCCED]

Mode selection IInterrupt node |2 iz selected j

— Interrupt Hade Painter far Channel 1 [nterupts (INPCCE]

Mode selection IInterrupt node |2 iz selected j

— Intarmnt Mlade Printer far Channel 2 Tabarmonks ITIMPCTRE2

R BCE . i CCUG 12 INT H W M AT IL B Ao i eas v o IR PROLSE AL 5]

@ Capture / Compare Unit 6 {(CCUG)

[E=EK]

Pin Eu:untru:ull Timer 12| Timer 'ISI Pl Ehannell Ehannelsl Trap / Intermupt Control - Intermupts | Int. Extenzion I A

Group 0 | Group 1 | Group 2 | Group 3 Level O [hon interrupting]

Level 15

Lewvel 14 /[:::::::::::j
Lewel 13 L
Lewvel 12 [ CCUBIZ2IMT }/
Level 11

Lewvel 10
Level 9 GPT1 T3INT
Level 8
Level ¥
Level B
Level &
Level 4

{F functions TU, 3Pk CCU6 vinit, K coub.c 1.




@ Capture / Compare Unit 6 {CCUG)

E=EE)

Tirner 13' b Lalki Ehannell Ehannelsl Trap { Interrupt Control Interruptsl [l E:-:tensiu:unl PEC

— Initialization Function — Source File
i ¥ ICCUE_vinit File name =N
— Furnction Library [Part 1] — Function Library [Part 2]
v |CCUE wStartTmr I |CCUR_witodeld
v |CCUR wStopTmr I |CCUE wiMadeld
T {CCU6_vhesetTmn [7 [CCUB_viNodel 2
[T |CCUE w5etT miPeriod [T |CCUR_witodel3
[T |CCUR wwiGetT miCounter
I |CCUR wwSetT miCounter
I |CCUE wSetDeadTimePeriod
v |CCUE_vEnableShadowT ransfer
I "ICCUE wLoadChannelshadowReaister

4. 4T'E GPTI

@ General Purpose Timer Unit {(GPT1)

| otz - 2

| T2 I T3 I T4 I Interruptsl Irit. E:-:tensiu:unl PEC I Functiohs F'arametersl Nntesl

—GPT Dizabled Flag [GPTDIS)
o~ Enable GPT1 AMD GFTZ2 modules; the peripherals are zupplied ]

ith the clock signal

Digable GPT1 AND GPT 2 modules; the clock input of
peripherals iz dizabled

— |nput Clock

Input clock of the GPT1 module [MHz] |4EI

— Timer Block Prescaler 1 [EFPS1]

" Prescaler for timer block 1 is 4

[ ' Prescaler for timer block 1 s &

™ Prescaler for timer block 1 iz 16

il r Prespaler far timer black 1 1z 32
FrEAE TR R E R BT, 3] T3,1%5 4% enable timer 3 interrupt, start after initialization.




@ General Purpose Timer Unit (GPT1)

o8] @t - 2

Maodule Clcu:kl T2 | T4 | Interruptsl Irit. E:-:tensiu:un' FEC | Funchions Parameters' Nntesl
— Timer 3 Mode [T3M]———— [~ Input Selection
_—
rescaler -
Fpd / 8 [Resalution: 0.200 3F) hd ]
" Counter mode (T3) I =

r [z ated timer with gate

active low [P26] — Up/Dawn Control [T3UD]——— — Timer Reaqizter
i+

r Gated timer with gate el [Iriderflow [rz] |13.DB?

achive hlgh [PBE] { Count down

Incremental interface mode B Dverflow 3] |2I:I,EIEIEI
. [ External Up/Daown Enable [TAUDE]

Incremental interface mode Enable external up/dawn via Tirner reqister
T (edge detectior] I T3E0D P2 4] GPTIZE T3  |BFFAC

— Alternate Output Function [T30E] Timer Statt—————  Intermupt Contral

r Enable alternate output function

T30UT [P3.3 A

(P33 I~ S@grtl_tlmgr 3 ?g‘;r [IF Enable tmer 3 interupt [IE]]

'l Set output taggle labch ba 1" initialization [T3R]

LE R T, ¥ B GPT1 T2INT R AR SC A2 5l o M AT 3236 3] A 32 2 v AH . ) A B )
G

@ General Purpose Timer Unit {(GPT1)

| otz -l 2

Module Clock | T2 | T3 | T4

| Irit. E:-:tensiu:unl FEC I Funu:tiu:unsl Parametersl Nu:utesl

lus

Group 0 | Group 1 | Group 2 | Group 3 Level O [hon inkermupting]

L

Level 14 L
Level13
Level 12
Level 11
Level 10
Level 9
Level 8
Level ¥
Level B
Level B
Level 4
Level 3

GPT1 T3IWNT




7E functions TLU[f: EH GPT1_vInit, 2% GPT1.c X ff.

@ General Purpose Timer Unit {GPT1)

=] - 2]
Madule I:I::u:kl T2 I T3 I T4 I Interruptsl Irit. E:-:tensiu:unl PEC FUHDtIDﬂSl Parametersl
d I nitialization Function S Source File
W {GPT1_wvinit J File name GPT1.C
"
— Function Librany [Part 1] — Function Librany [Part 2]
I |GPT1_wStarT o I |GPT1_ubCheckFiotation
I |GFT1_«StopTmr I |GPT1_ubCheckEdge
I |GPT1_wClearTmr I |GPT1_wSetT miFemoteContrl
I |GFT1_uwwReadTm
I |GPT1_wLoadTmr
[ |GPT1 wiTmr2

5. FJH DAVE 4 Sifts .
& DAvE

”Eile Wiew Opkions Add-Ins windows ¢
|- DEdE 4 O P

@ DAYE XC164CM { Release v0.2 )

Emulator Interface (OCE)

DAvE's working, please wi

6. U Y
6. 1 A uVision TFECF

Wse DL B R 2 5 TRE SO b 45 B keil BARH dpt SO, XiHEN keil 135, 26
—IRIEN keil 55T 25 E . project—options for target ‘target 17, U1~ FiR:



Options for Target 'Target 1°

Device | TargetListingI C166 | EC++ | 4166 | L166 Locate | L16E Misc | Debug | Utilties |

Select Folder for Objects... | Mame of Executable: I-‘*‘-DC

¥ Create Executable: WADC

W Debug Information v Erowsze Information

g Create HEX File  HEX Format: |HE%-336 [H167) =l ] Start: | End |

=l A FLASH Fil Byte: | Offset. |

" Create Library: NADC.LIB [ Create Batch Fils

6. 2 Main.c
AN while(1); ANt A 5| AR 575 1
extern const unsigned int PWMFrequency[15];// T12 J&JA{H 1k - 15k
unsigned int TPWM; // 0x03E7 // for 0.1ms

void main(void)

{
// USER CODE BEGIN (Main,2)

// USER CODE END
MAIN_ vInit();

// USER CODE BEGIN (Main,4)
TPWM = PWMFrequency[9]; // ¥EFEIHIH .
while(1); // %511 while(1).
// USER CODE END.
6. 3 Main.h
VS0 v/ 2 PR T 1R
#ifndef V_F CONTROL

#define V_F CONTROL
#endif

6. 4 HBIFEF) SVM.c . table.c. table.h . tableQ15.h. defh $% U151 H A 28 S92

SVM.c 5 svpwm 2E AT 511 R 2L
KT HAK pwm A s S %

http://www.infineon.com/cgi-bin/ifx/portal/ep/programView.do?channelld=-

64397&programld=35835&programPage=%2Fep%2Fprogram%2Fdocument.jsp&pageTypeld=1

7099 ' 16 Bit CMOS Microcontroller Product XC164CS - Space Vector ~ Modulation f) i

.

Table.c
PWMFrequency : & X T 1 k— 15k 20T N T12 58 I #31H .
sin_table[],cos_table[] : IF5%. AR5XE .,
Table.h 5 Table.c X)W [].h SCF
tableQ15.h 5& X T 5 svpwm MK ) 1Q15 FLxUfK— L4504
Def.h & X T4 svpwm AH G & 5 S B0 4544

6. 5 [WIHPYIN SVM.c « tableh . tableQ15.h. defh.




| Project Wiorkspace - x

=50 SYPWM
El{ﬁ Dave Files
Start_Wz.AGE

2%

-] « & e E-

File marne: I"T.-“-‘-.ELE.-:" SV "

&dd

Files of type: | C Source file [*.c]

Add Files to Group "User Files®

j Cloze |

el

2

Look in: | 3 SVPWM_with_/F

x|« & ek E-

[arme I

Sizel Type il

S

TABLE h
2| 14BLEQ1S
svpm. HoE

1KE HFile
3KBE H F?IE _
165 KB HFile
1KE HFile
1ZKB HFile

24KB HB6 File bl
k

File: narne: I"DEF.h" "TABLE K" "TABLEG15. K"

&dd

Files of type: |m| files [*%]

NIV SR Y

j Cloze |

A



| Project Workspace

[
E. q
«=5] User Files

o

=-E SR
Ela Dave Files

Stark_V2 AGE

oo main.h

----- #] TAELE.c
[+ [#] svM.c

----- 2] TABLEQ1S.h
----- ] TAELE.h

----- 2] DEF.h

CCU6.c
76 T12 SE R W in 742 SVPWM A% K FE 7

EI B EEDLLE
#include "DEF.h"

51 A P i
extern const int sin_table[1001];
extern const int cos_table[1001];
extern unsigned int TPWM;
B EIEES
TComplex StatorCurrentQ15; // 1Q15 ¥ [115E T HLift .«
unsigned int angle; /] FHPEAE, T3 s I A KRR
5| FH A8 o 257 1 -

extern void SVM(TComplex *m, char *Sector);

void CCU6_viNodel2(void) interrupt CCU6_Nodel2 INT

{
// USER CODE BEGIN (Nodel2,2)

// USER CODE END

if(CCU6_IS & 0x0080) //if CCU6 IS T12PM
{

// timer T12 period match detection
// USER CODE BEGIN (Nodel2,19)

/R T3 B A FEAE L, 7/ SVPWM.
StatorCurrentQ15.real = cos_table[angle];
StatorCurrentQ15.imag = sin_table[angle];

CCU6_T12PR = TPWM; //load CCUG6 T12 period register
SVM(&StatorCurrentQ15,&Sector);

// USER CODE END

CCU6_ISR = 0x0080; // clear flag CCU6_IS T12PM



} // End of function CCU6_viNodel2
6. 7 GPTl.c
S Ah A&
extern unsigned int angle; // ffi &
& A Ry AR
unsigned int T3Count; // A4

11 RS v/ 2 T T

#ifdef V_.F CONTROL

unsigned int V_F _Ratio; / V/F HHIRSE .

#define VF_Con_VFRATIO 1310; // V/F [b&, FHHHE L& .
#endif

void GPT1_viTmr3(void) interrupt T3INT // T3 5& I} # l¥fp

{
/] R T3 e A
GPTI2E T3CON T3R = 0; // set timer 3 run bit
GPTI12E T3 = OxFF9C; //load timer 3 register
GPTI12E T3CON T3R = 1; // set timer 3 run bit
T3Count++; //SE R AFHEUE
angle = T3Count * Freq / 50; // tF5H A A5 R
/1 VI A5 R A A AR v 55 TR B
#ifdef V_.F CONTROL
V_F Ratio = Freq * VF_Con_VFRATIO;
#endif
IR AW OE, R EUE, RS, &I 50Hz.
if(T3Count == 50000 / Freq)
{
T3Count = 0;
Freq ++;
if(Freq >= 50)
Freq = 50;
}
H
7. i
i == EFRAT PRI R . WA AR DR T S, H B0 Errors found.’.
8. T

HH memtool FAFKs L 10 2E B 1) h86 SCAF N EIH A Ml 47T memtool # A, sz
Targe—Change, #%£#¢ XC164CM-8F. FLifilllF:



i Select Target Configuration

Last Used Browse

Folder to browse ;

C:AProgram Fileshnfineon'temtooldh T argetsh,

Filez in falder ;

¥ Show descriptions

= |

E azy Kt with #C1BACK-4F Series

Easy Kit with #C164CH-8F Series

Eazy Kit with %CT1E4C5-16F [AC step or newer)
Eazy Kit with =C164C5-32F

E azy Kit with =C1B4C5-8F [AC step ar newer]
Eazy Kit with =C167C1-32F

FMCE with %C866-2F [EB-Step and niewer]
MCE with <C36E-4F [BB-Step and newer)
MCE with *CB36,/888-6F

MCE with *CE36,/888-8F

Y

TriBaard with TC11E1
TriBoard with TC1162
TriBoard with TC1163
TriBoard with TC1164 j
Default | | Copy | Edit | Hemowve |
0k, I Cancel |

Help l
sy

i OK HBLAT M X 1EHE

. Infineon - Memtool on Generic Target with XC161C1/164C5/167CI-16F (AC step or newer) — |E||
File Target Dewvice Log Help
—File: —FLASHAQTP - temomy Device
|‘I 28 KBuyte on-chip Pragram FLASH [hot ready] j ¥ Enable
Open File .. | #0:  0x00C00000 - DWOOCOTFFF (K] Remave Al | e |
#1: 0x00COZ000 - O«00CO3FFF [BK]
#2: 0x00C04000 - 0400COSFFF [BK)
SelectAl | #3.  (»00C06000 - DWO0COFFFF (3K) Remave Sel. | Fragram |
4 (0x00C05000 - O<00COFFFF [32K)
Ldd Sl »e | #5: 0x00C10000 - O400CTFFFF [B4k] Weerify |
Savels .. | Fratect ... |
Fead | State .. |
Edit o | sewp |
* .. Sector is pratected
.v"""'-: Tool
I n fl n e 0 n Conrect | ITarget not connected Help | Exit |

sl ‘connect” MATIEMIERL . WM G, $XMUNT open file... —select all—add
sel.>>¥ h86 NN B A UMES, AR fF1%E$E Erase...” FI’Program’ SEAT ¥k . wfd. anf b

o] s Verify BE TR .

9. AT
WU



Measure P3--- P5--- PE---
value
status

W1=-50.0004 ms MW= 0.0ps
¥2=-60.0004 ms 1i=




